
Chapter 15

Analysis Techniques



Strip Road Subsection
There are a number of analysis techniques, but the ones most
commonly used by the NCDOT Traffic Safety Unit are the following:

• Severity

• Frequency

• Cluster/Concentration

• Crash Rates

• Critical Crash Rates

• Sliding Scale

• Collision Diagram

Analysis Techniques

Keep in mind
statistical

significance!



Strip Road Subsection
The analysis of crash data is used to identify where, when, and why
crashes are occurring, which can then lead to mitigation of the crash
issues through a determination of potential countermeasures such
as the following:

• Installation/adjustment of auxiliary lanes (left turn, right turn, etc.)

• Installation or removal of a traffic signal

• Adjustment of signal phasing, timing, and/or system

• Install or widen shoulders

• Installation of median islands, leftovers, etc.

Analysis Techniques (Cont.)



Strip Road Subsection

Remember that the equivalent property damage only (EPDO)
value for moderate (B) and minor (C) injury types was equal to 8.4
property damage only (PDO) crashes.

Therefore,

…locations with a severity index (SI) greater than 8.4 tend to
have more severe injuries sustained in crashes.

…locations with a severity index (SI) less than 8.4 tend to have
less severe and/or infrequent injuries sustained in crashes.

Severity Analysis



Strip Road Subsection
Exception 1

Approximately 99% of all pedestrians involved in crashes sustain
some type of injury. Therefore, the normal severity index (SI) for
pedestrian crashes is approximately 13.4

Exception 2

Approximately 92% of all bicyclists involved in crashes sustain
some type of injury. Therefore, the normal severity index (SI) for
bicycle crashes is approximately 11.3

Severity Analysis (Cont.)



Strip Road SubsectionSeverity Analysis Example
This example is based on an analysis of TIP Project R-2237C
(saved under the study name of “TROY200412077X”). The
location was on US 321 in Watauga County, in the Town of
Blowing Rock. This analysis identified 104 crashes within the
municipal limits between 6/1/2001 and 5/31/2004.



Strip Road SubsectionSeverity Analysis Example (Cont.)
(0 K crashes + 1 A crash) * 76.8     = 1 * 76.8 = 76.8
(7 B crashes + 19 C crashes) * 8.4   = 26 * 8.4 =       218.4
(77 O crashes + 0 U crashes) * 1     = 77 * 1.0 = 77.0

Total EPDO =       372.2

  Total EPDO 372.2
Severity Index   =      =      = 3.58

Total Crashes  104

Therefore, this location tends to have less severe crashes.



Strip Road Subsection
Frequency analyses are exactly what they appear to be -
how often does something occur? These type of
analyses can be useful in identifying recurring issues
which may be trends and patterns.

• Crash Type

• Time (month, day, hour)

• Vehicle Type

• Others

Frequency Analysis



Strip Road SubsectionFrequency Analysis Example



Strip Road SubsectionFrequency Analysis Example (Cont.)



Strip Road SubsectionFrequency Analysis Example (Cont.)



Strip Road SubsectionFrequency Analysis Example (Cont.)
Note: heavy trucks (truck/trailer, truck/tractor, tractor/semi-trailer,
tractor/doubles, and unknown heavy truck) are involved in crashes
approximately 1.7% of the time.

2.07% (However, is this statistically significant with 194 total vehicles?)



Strip Road Subsection
A cluster (or concentration) analysis identifies locations
where crashes are grouped together in close proximity to
each other. Examples of these locations are:

• Intersections of roadways

• Access points (shopping center entrances, etc.)

• Access strips (commercially built up roads, etc.)

• Roadway features (curves, bridges, etc.)

Cluster/Concentration Analysis



Strip Road SubsectionCluster/Concentration Analysis Example



Strip Road SubsectionCluster/Concentration Analysis Example



Strip Road Subsection
• Crash rates involve combining crash frequency with
vehicle exposure (traffic volumes) and are expressed as
crashes per 100 million vehicle miles traveled (MVMT).

• In North Carolina, we typically only look at rates for
total crashes, fatal crashes, non-fatal injury crashes,
night crashes, and wet crashes.

• Crash rates are currently calculated for strip locations
over a three year period with no Y-line (0 feet) and
separated by locality (urban vs. rural) and road
classification (i.e. two lane undivided, four lane divided,
etc.).

Crash Rates



Strip Road Subsection
The formula for calculating crash rates is:

Crash Rates (Cont.)

 Crashes
Crash Rate   =

Exposure

Where exposure is determined as:

Vehicles 365 Days 3 Years Miles

Day Year   1 1
XXX

AADT Length of road where rate is being calculated



Strip Road Subsection
Crash rate information is located at the following URL:

http://www.ncdot.org/doh/preconstruct/traffic/safety/ses/rates/rates.html

Example:

Crash Rates (Cont.)



Strip Road Subsection
• Crashes on US 321 in Blowing Rock (Watauga County)
• Urban section (2 lanes undivided)
• June 1, 2001 - May 31, 2004

Crash Rate Analysis Example

Note - crashes at locations exceeding statewide rates
may or may not be random occurrences.



Strip Road Subsection
• Critical crash rates are crash rates that have been
statistically adjusted, based on other roads with similar
characteristics (i.e. all urban sections of 2-lane undivided
US roads in the state), to remove the elements of
chance and randomness.

• This is a check to determine if the “rate at a particular
location is significantly higher than a predetermined
average rate for locations of similar characteristics,
based on Poisson’s distribution”1.

• Also called the “Rate Quality Control Method”.

Critical Crash Rates

1 Khisty, C. Jostin and B. Kent Lall. Transportation Engineering, An Introduction. 2nd ed. 1998.



Strip Road SubsectionCritical Crash Rates (Cont.)
The formula for calculating critical crash rates is:

     Crash Rate          1
Critical Rate   =   Crash Rate   +   K    +

     Exposure (2)(Exposure)

Vehicles 365 Days 3 Years Miles

   Day    Year      1    1
XXX

AADT Length of road where
rate is being calculated

Where the probability factor (K) is equal to 1.645 (which is
considered to be a 95% level of confidence), and exposure is
determined as follows:



Strip Road Subsection
• Crashes on US 321 in Blowing Rock (Watauga County)
• Urban section
• June 1, 2001 - May 31, 2004

Critical Crash Rate Analysis Example

Note - crashes at locations exceeding critical rates are
generally not random occurrences.



Strip Road SubsectionCritical Crash Rate Analysis Example
Category Item Count Analysis State + / -

ROAD SURFACE CONDITION DRY 66 63.5% 81.7% -25.1%
ROAD SURFACE CONDITION WET 28 26.9% 15.2% 55.4%
ROAD SURFACE CONDITION ICE 5 4.8% 0.9% 138.1%
ROAD SURFACE CONDITION SNOW 4 3.8% 0.6% 145.1%
ROAD SURFACE CONDITION SAND, MUD, DIRT, GRAVEL 1 1.0% 0.2% 144.1%
WEATHER CONDITION CLEAR 65 50.4% 67.8% -29.4%
WEATHER CONDITION CLOUDY 18 14.0% 19.1% -31.3%
WEATHER CONDITION RAIN 22 17.1% 10.6% 46.3%
WEATHER CONDITION SNOW 5 3.9% 0.9% 123.6%
WEATHER CONDITION FOG, SMOG, SMOKE 14 10.9% 0.6% 180.2%
WEATHER CONDITION SLEET, HAIL, FREEZING RAIN/DRIZZLE 1 0.8% 0.5% 46.3%
WEATHER CONDITION SEVERE CROSSWINDS 4 3.1% 0.1% 190.8%
WEATHER CONTRIBUTED TO THE CRASH YES 24 24.0% 5.7% 123.8%
WEATHER CONTRIBUTED TO THE CRASH UNKNOWN 76 76.0% 94.3% -21.5%
AMBIENT LIGHT DAYLIGHT 75 72.1% 74.9% -3.8%
AMBIENT LIGHT DUSK 3 2.9% 2.9% -0.5%
AMBIENT LIGHT DARK - LIGHTED ROADWAY 4 3.8% 15.0% -118.4%
AMBIENT LIGHT DARK - ROADWAY NOT LIGHTED 19 18.3% 4.8% 116.7%
AMBIENT LIGHT DARK - UNKNOWN LIGHTING 2 1.9% 0.3% 142.6%
AMBIENT LIGHT OTHER 1 1.0% 0.1% 151.4%
VEHICLE MANEUVER/ACTION STOPPED IN TRAVEL LANE 32 16.5% 12.3% 28.8%
VEHICLE MANEUVER/ACTION PARKED OUT OF TRAVEL LANES 5 2.6% 5.1% -65.8%
VEHICLE MANEUVER/ACTION GOING STRAIGHT AHEAD 90 46.4% 46.6% -0.5%
VEHICLE MANEUVER/ACTION MAKING RIGHT TURN 8 4.1% 3.9% 6.1%
VEHICLE MANEUVER/ACTION MAKING LEFT TURN 21 10.8% 11.2% -3.1%
VEHICLE MANEUVER/ACTION MAKING U TURN 1 0.5% 0.3% 40.6%
VEHICLE MANEUVER/ACTION BACKING 1 0.5% 4.2% -156.7%
VEHICLE MANEUVER/ACTION SLOWING OR STOPPING 28 14.4% 6.3% 78.4%
VEHICLE MANEUVER/ACTION STARTING IN ROADWAY 5 2.6% 2.6% -1.4%
VEHICLE MANEUVER/ACTION OTHER 3 1.5% 2.3% -40.9%



Strip Road Subsection
• A sliding scale analysis is a way of identifying crash
concentrations based on a predetermined minimum number of
crashes along a given length of road. The scale “slides” along a
road and identifies all locations along that road that meet the
predetermined criteria. The final location(s) identified will be on
segments that are at least as long as the initial length of road
criteria.

• For example, if the minimum number of crashes was set at 5,
and the maximum length of road was set at 0.5 miles, then the
scale would start at the beginning of the road (thereby covering
the first half-mile of the road from 0.0 to 0.5 miles) and “slide”
along the road identifying any locations that had at least 5
crashes. The length of these locations may increase if the criteria
is continuously met.

Sliding Scale Analysis



Strip Road SubsectionSliding Scale Analysis Example
Minimum Criteria:

Crashes = 4
Scale = 0.5 miles

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Start End

Two locations were identified. Location ‘A’ had 4 crashes within 0.5
miles (mileposts 0.4 to 0.9) and location ‘B’ had 8 crashes within 1
mile (mileposts 1.6 to 2.6).

A B



Strip Road Subsection
• HSIP = Highway Safety Improvement Program

• Statistically identified minimum crash data thresholds for potentially hazardous
(PH) locations

• Safety warrants address intersection, strip, and bridge locations for all motor
vehicle crashes

• Safety warrants also address intersection and strip locations for pedestrian
and bicycle crashes

• Example: Warrant I-1 (frontal impact crashes) addresses locations with a
minimum of 25 crashes in the most recent 5-year period, a minimum of 50% of
all crashes were frontal impact, and a minimum of 25% of the total crashes
occurred in the last 2 years.

HSIP Safety Warrants



Strip Road Subsection

http://www.ncdot.org/doh/preconstruct/traffic/safety/reports/HSIP/2005hsip.html

HSIP Safety Warrants Example



Strip Road Subsection
A collision diagram is a visual representation of crash
information identified by the study.

Collision Diagram


	Chapter 15
	Analysis Techniques
	Analysis Techniques (Cont.)
	Severity Analysis
	Severity Analysis (Cont.)
	Severity Analysis Example
	Severity Analysis Example (Cont.)
	Frequency Analysis
	Frequency Analysis Example
	Frequency Analysis Example (Cont.)
	Frequency Analysis Example (Cont.)
	Frequency Analysis Example (Cont.)
	Cluster/Concentration Analysis
	Cluster/Concentration Analysis Example
	Cluster/Concentration Analysis Example
	Crash Rates
	Crash Rates (Cont.)
	Crash Rates (Cont.)
	Crash Rate Analysis Example
	Critical Crash Rates
	Critical Crash Rates (Cont.)
	Critical Crash Rate Analysis Example
	Critical Crash Rate Analysis Example
	Sliding Scale Analysis
	Sliding Scale Analysis Example
	HSIP Safety Warrants
	HSIP Safety Warrants Example
	Collision Diagram

